Allometry – Relations to

Energy and Abundance by Ehnes, Roswitha
1 Appendix to Chapter 5: Phylogenetic
grouping, curvature and metabolic scaling
in terrestrial invertebrates
1.1 Appendix a – Data set of metabolic rates
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1.2 Appendix b – Details on respiration measurement
The animals were kept separately from each other in plastic boxes with moist sand (except for
earthworms and diplopods that were kept in forest soil and beech litter, respectively) stored in
climatic chambers (constant 15 °C), and they were fed adequately but fasted for some time prior to
the respiration measurement to avoid down regulation of metabolism due to starvation. Approx-
imately two hours prior to the experiments, the individuals were transferred to incubators with
the experimental temperature level. Preliminary experiments and survey of respiration time series
(see below) ensured that this time was sufficient for adjusting to the environmental temperature
while excluding initial short periods of temperature shocks. This excluded (1) acclimation or evo-
lutionary adaptation of the animals to the various measurement temperatures over this relatively
short experimental time period (see Terblanche et al., 2005; Lachenicht et al., 2010 for examples),
and (2) confounding effects of very different levels of hunger that would be a consequence of
longer acclimation periods. Together, these experimental procedures allowed focusing on standard
metabolic rates. Each individual was weighed with a precision scale prior to the measurement. Our
measurements of oxygen consumption lasted for 12h at each of six temperatures (5, 10, 15, 20,
25, and 30 ) and were conducted in a closed system with oxygen supply to avoid oxygen depletion.
This automated electrolytic microrespirometer (see (Scheu, 1992) for a detailed description) keeps
the partial pressure of oxygen constant by releasing oxygen pulses since the decrease of oxygen is
measurable as a decrease in pressure as the emerging CO2 is buffered. Oxygen release pulses are
logged in 15minutes intervals as time series. The respiration between the 8th and the 12th hour
was averaged to obtain the standard metabolic rate per hour ([J/h], 1ml O2 ≡ 20.1J, Peters 1983).
During these hours respiration has usually saturated at constantly low respiration levels indicative
of standard metabolic rates. Inspection of the oxygen pulse time series allowed removing time
series with non saturated, elevated rates (possibly due to specific dynamic action) or periods of
activity as indicated by sudden increases in oxygen pulses.
1.3 Appendix c – Analyses of the data set excluding data from Chown et al. (2007)
The data set of Chown et al. (2007) includes metabolic data that have been adjusted to 25°C. We
repeated the analyses of our main manuscript employing a reduced data set without the data of
Chown et al. (2007) to detect a possible effect of the temperature adjusted metabolic rates on our
conclusions. The statistical methods were the same as those described in the methods section of
the main manuscript.
Table 1.2: Results of the fits of the three models: linear, polynomial and phylogenetic model.
Estimate Std. Error p
Linear Model† (AIC: 5798)
ln i0 22.1433 0.4726967 < 0.001
a 0.678956 0.007672 < 0.001
E 0.678659 0.011494 < 0.001
Polynomial Model‡ (AIC: 5713)
to be continued . . .
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. . . table continued
Estimate Std. Error p
ln i0 –2440.7089 459.9622 < 0.001
a1 0.7132 0.0135 < 0.001
a2 –0.0112 0.003 0.0002
a4 0.0002 0 0.0001
a5 0 0 0.024
E1 –181.3075 34.4812 < 0.001
E2 4.4791 0.8613 < 0.001
E3 –0.0367 0.0072 < 0.001
Phylogenetic Model§ (AIC: 4914)
ln i0 (Arachnida) 24.633942 1.4061 < 0.001
ln i0 (Chilopoda) 28.019958 1.722812 0.0495
ln i0 (Clitellata) 12.280432 1.839872 < 0.001
ln i0 (Insecta) 21.352591 1.542771 0.0335
ln i0 (Isopoda) 23.091299 1.935354 0.4255
ln i0 (Mesostigmata) 8.277906 6.609851 0.0134
ln i0 (Oribatida) 20.959522 2.532624 0.1469
ln i0 (Progoneata) 22.11407 1.92635 0.1909
ln i0 (Prostigmata) 10.618565 5.780489 0.0154
a (Arachnida) 0.572152 0.021029 <0.001
a (Chilopoda) 0.558099 0.031219 0.6526
a (Clitellata) 0.802851 6 0.030003 <0.001
a (Insecta) 0.757356 0.023947 <0.001
a (Isopoda) 0.562149 0.041424 0.8092
a (Mesostigmata) 0.690532 0.088232 0.1798
a (Oribatida) 0.681637 0.036865 0.003
a (Progoneata) 0.571341 0.036569 0.9823
a (Prostigmata) 0.665927 0.067381 0.1641
E (Arachnida) 0.716598 0.035144 <0.001
E (Chilopoda) 0.803007 0.042962 0.0444
E (Clitellata) 0.445107 0.0456342 <0.001
E (Insecta) 0.647825 0.038498 0.0741
E (Isopoda) 0.691008 0.048861 0.6005
E (Mesostigmata) 0.343365 0.16139 0.0208
E (Oribatida) 0.681604 0.062731 0.577
E (Progoneata) 0.670045 0.048356 0.3358
E (Prostigmata) 0.421446 0.14231 0.0382
p-values indicate significant difference of the parameter estimates from zero.
† lnI = lni0 + alnM − E

1
kT

linear model
‡ lnI = lni0 +
∑i=n
i=1 ai lnM
i −∑ j=nj=1 E j  1kT  j polynomial model
§ lnI = lni0PG + aPGlnM − EPG

1
kT

phylogenetic model
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Figure 1.1: Metabolic scaling according to the linear model: dependence of partial residuals of the
natural logarithm of metabolism on (a) the natural logarithm of body mass and (b)
temperature with the fitted multiple linear model (black line). In these partial residual
plots, metabolism is plotted against one of the independent variables while accounting
for the effect of the other. Distributions of the linear model’s residuals (deviation of
data points from black line in panels a and b) across (c) the natural logarithm of body
mass and (d) temperature characterized by deviations of the loess fit (brown curves)
from the 95% confidence bands (dotted black bands). See Table 1 for parameters of
the fitted linear model. Note that statistical fits employed inverse temperature terms,
whereas figure axes were labelled with temperature.
1.3.1 Results
The reduced data set consists of 3026metabolicrates. Fitting the linear model resulted in an allo-
metric exponent, a, of 0.679 (std error± 0.007, Table 1.2, Fig. 1.1a) differing significantly from the
3/4 exponent predicted by the MTE (t-test, p<0.001), whereas the activation energy, E, of 0.678eV
(std error ± 0.011, Table 1.2, Fig.1.1b) was within the predicted range (0.6 – 0.7eV).
To assess curvatures in the relationships, we analyzed the dependence of the linear model resid-
uals on the natural logarithms of body mass and temperature (1/kT) and tested for deviation from
linearity by ‘loess fits’. These patterns suggest non linear deviations from the linear model. We ac-
counted for non linearities by fitting the polynomial model. Comparisons of the ‘loess fits’ between
the linear model (Fig. 1.1c, d) and the polynomial model (Fig. 1.2a, b) show that polynomials
removed most of the curvature. The AIC of the phylogenetic model (4914) is much lower than
the AICs of the linear (AIC: 5798) and the polynomial model (AIC: 5713). Overall, these results
are entirely consistent with those presented in the main text. This suggests that the temperature
adjustment to 25 and the mixing of inter– and intraspecific data in this data set do not affect the
conclusions of the main text.
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Figure 1.2: Accuracy of polynomial and phylogenetic models: distributions of the residuals for the
polynomial (a, b) and the phylogenetic model (c, d) across the natural logarithms of
body mass (a, c) and temperature (b, d). Systematic deviations of the data from model
predictions are characterized by loess fits (brown curves). See Table 1.2 for parameters
of the fitted polynomial and phylogenetic model
Figure 1.3: Distribution of fitted metabolic scaling parameters and their 95% confidence limits in
the phylogenetic model across phylogenetic groups: (a) intercepts, (b) allometric expo-
nents and (c) activation energies. Parameters of the linear model (all groups) have been
included. Indications of model predictions: (b) dashed line equals 3/4 (MTE); gray and
dark gray areas indicate ranges 2/3 – 1 and 2/3 – 3/4 respectively (alternative models); (c)
the dark gray area indicates range −0.6 to −0.7eV and the dashed line the mean 0.65
eV (MTE); the light gray area depicts range −0.46 to −0.96eV
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2 Appendix to Chapter 6: Respiration rates,
assimilation efficiencies and maintenance
consumption rates depend on consumer
types: energetic implications of
environmental warming
2.1 Respiration rates
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277
Ta
bl
e
2.
2:
D
at
as
et
on
as
sim
ila
tio
n
effi
ci
en
ci
es
.
A
bb
re
vi
at
io
ns
:
CT
:
Co
ns
um
er
ty
pe
,
,
C:
ca
rn
iv
or
es
,
H
:
he
rb
iv
or
es
,
D
:
de
tr
iti
vo
re
s,
A
E:
As
sim
ila
tio
n
effi
ci
en
cy
,
Te
m
p.
:T
em
pe
ra
tu
re
[°
C]
,a
:
m
ea
n
w
ei
gh
t
fr
om
pa
pe
r,
b:
dr
y
w
ei
gh
t
co
nv
er
te
d
to
w
et
w
ei
gh
t,
c:
ow
n
av
er
ag
e,
d:
Lo
ug
h
H
yn
e
fo
od
w
eb
(U
te
Ja
co
b)
,e
:
Fe
nc
he
l(
19
74
),
f:
D
av
id
an
d
G
ill
on
(2
00
2)
,g
:
Su
st
r
an
d
Si
m
ek
(2
00
9)
,h
:
D
am
ut
h
(1
98
1)
,i
:
M
ou
ld
er
an
d
Re
ich
le
(1
97
2)
,j
:
M
at
hi
s
an
d
H
ob
ac
k
(1
99
7)
,k
:
So
o
H
oo
an
d
Fr
ae
nk
el
(1
96
6)
,l
:
Su
em
ot
o
et
al
.(
20
04
),
m
:
Pa
nd
ia
n
(1
96
7c
),
n:
Po
bo
zs
ny
(1
99
7)
,o
:
Po
bo
zs
ny
(1
98
8)
,p
:
co
nt
ai
ne
d
in
Pa
nd
ia
n
an
d
M
ar
ia
n
(1
98
5)
. No
.
C
la
ss
O
rd
er
/F
am
ily
Sp
ec
ie
s
C
T
A
E
W
ei
gh
t
Te
m
p.
O
ri
gi
na
ls
tu
dy
/M
et
as
tu
dy
1
C
lit
el
la
ta
Lu
m
br
ic
in
a
Al
lo
lo
bo
ph
or
a
ro
se
a
D
1.
3
0.
06
10
B
ol
to
n
an
d
Ph
ill
ip
so
n
(1
97
6)
2
C
lit
el
la
ta
Lu
m
br
ic
in
a
Al
lo
lo
bo
ph
or
a
ro
se
a
D
0.
9
0.
22
5
10
B
ol
to
n
an
d
Ph
ill
ip
so
n
(1
97
6)
3
C
lit
el
la
ta
Lu
m
br
ic
in
a
Al
lo
lo
bo
ph
or
a
ro
se
a
D
1.
1
0.
18
10
B
ol
to
n
an
d
Ph
ill
ip
so
n
(1
97
6)
4
In
se
ct
a
Le
pi
do
pt
er
a
Bo
m
by
x
m
or
i
H
44
.0
0.
55
2
b
27
So
o
H
oo
an
d
Fr
ae
nk
el
(1
96
6)
5
D
ip
lo
po
da
Ju
lid
a
Ch
ro
m
at
oj
ul
us
pr
oj
ec
tu
s
D
14
.9
0.
17
9
15
.9
G
er
e
(1
95
6)
6
D
ip
lo
po
da
Ju
lid
a
Ch
ro
m
at
oj
ul
us
pr
oj
ec
tu
s
D
5.
1
0.
24
4
18
.4
G
er
e
(1
95
6)
7
D
ip
lo
po
da
Ju
lid
a
Ch
ro
m
at
oj
ul
us
pr
oj
ec
tu
s
D
20
.7
0.
33
8
17
.4
G
er
e
(1
95
6)
8
D
ip
lo
po
da
Ju
lid
a
Ch
ro
m
at
oj
ul
us
pr
oj
ec
tu
s
D
12
.4
0.
12
5
21
.8
G
er
e
(1
95
6)
9
D
ip
lo
po
da
Ju
lid
a
Ch
ro
m
at
oj
ul
us
pr
oj
ec
tu
s
D
19
.6
0.
11
17
.4
G
er
e
(1
95
6)
10
D
ip
lo
po
da
Ju
lid
a
Ch
ro
m
at
oj
ul
us
pr
oj
ec
tu
s
D
5.
3
0.
23
2
15
.5
G
er
e
(1
95
6)
11
D
ip
lo
po
da
Ju
lid
a
Ch
ro
m
at
oj
ul
us
pr
oj
ec
tu
s
D
16
.4
0.
17
9
17
.4
G
er
e
(1
95
6)
12
B
ra
nc
hi
op
od
a
C
la
do
ce
ra
D
ap
hn
ia
pu
le
x
H
14
.2
0.
00
01
6
e
20
R
ic
hm
an
(1
95
8)
13
B
ra
nc
hi
op
od
a
C
la
do
ce
ra
D
ap
hn
ia
pu
le
x
H
31
.7
0.
00
01
6
e
20
R
ic
hm
an
(1
95
8)
14
B
ra
nc
hi
op
od
a
C
la
do
ce
ra
D
ap
hn
ia
pu
le
x
H
16
.8
0.
00
01
6
e
20
R
ic
hm
an
(1
95
8)
15
B
ra
nc
hi
op
od
a
C
la
do
ce
ra
D
ap
hn
ia
pu
le
x
H
20
.2
0.
00
01
6
e
20
R
ic
hm
an
(1
95
8)
16
D
ip
lo
po
da
G
lo
m
er
id
a
G
lo
m
er
is
he
xa
st
ic
ha
D
5.
9
0.
05
4
21
.1
G
er
e
(1
95
6)
17
D
ip
lo
po
da
G
lo
m
er
id
a
G
lo
m
er
is
he
xa
st
ic
ha
D
6.
5
0.
21
3
19
.5
G
er
e
(1
95
6)
18
D
ip
lo
po
da
G
lo
m
er
id
a
G
lo
m
er
is
he
xa
st
ic
ha
D
4.
9
0.
19
9
21
G
er
e
(1
95
6)
19
D
ip
lo
po
da
G
lo
m
er
id
a
G
lo
m
er
is
he
xa
st
ic
ha
D
4.
5
0.
16
1
16
.1
G
er
e
(1
95
6)
20
D
ip
lo
po
da
G
lo
m
er
id
a
G
lo
m
er
is
he
xa
st
ic
ha
D
17
.8
0.
05
4
17
.5
G
er
e
(1
95
6)
21
D
ip
lo
po
da
G
lo
m
er
id
a
G
lo
m
er
is
he
xa
st
ic
ha
D
3.
9
0.
21
5
20
.8
G
er
e
(1
95
6)
22
D
ip
lo
po
da
G
lo
m
er
id
a
G
lo
m
er
is
m
ar
gi
na
ta
D
12
.5
0.
27
a
16
D
av
id
an
d
G
ill
on
(2
00
2)
23
D
ip
lo
po
da
G
lo
m
er
id
a
G
lo
m
er
is
m
ar
gi
na
ta
D
6.
0
0.
27
a,
f
13
B
oc
oc
k
(1
96
3)
24
D
ip
lo
po
da
G
lo
m
er
id
a
G
lo
m
er
is
m
ar
gi
na
ta
D
8.
0
0.
27
a
23
D
av
id
an
d
G
ill
on
(2
00
2)
25
D
ip
lo
po
da
G
lo
m
er
id
a
G
lo
m
er
is
m
ar
gi
na
ta
D
29
.0
0.
27
a
18
D
av
id
an
d
G
ill
on
(2
00
2)
26
D
ip
lo
po
da
G
lo
m
er
id
a
G
lo
m
er
is
m
ar
gi
na
ta
D
4.
0
0.
27
a
16
D
av
id
an
d
G
ill
on
(2
00
2)
27
D
ip
lo
po
da
G
lo
m
er
id
a
G
lo
m
er
is
m
ar
gi
na
ta
D
7.
5
0.
27
a,
f
13
B
oc
oc
k
(1
96
3)
28
D
ip
lo
po
da
G
lo
m
er
id
a
G
lo
m
er
is
m
ar
gi
na
ta
D
10
.5
0.
27
a,
f
13
B
oc
oc
k
(1
96
3)
29
D
ip
lo
po
da
G
lo
m
er
id
a
G
lo
m
er
is
m
ar
gi
na
ta
D
8.
0
0.
27
a
18
D
av
id
an
d
G
ill
on
(2
00
2)
30
D
ip
lo
po
da
G
lo
m
er
id
a
G
lo
m
er
is
m
ar
gi
na
ta
D
9.
0
0.
27
a
10
D
av
id
an
d
G
ill
on
(2
00
2)
31
D
ip
lo
po
da
G
lo
m
er
id
a
G
lo
m
er
is
m
ar
gi
na
ta
D
17
.0
0.
27
a,
f
15
Kö
hl
er
et
al
.(
19
91
)
32
M
al
ac
os
tr
ac
a
D
ec
ap
od
a
H
om
ar
us
am
er
ic
an
us
C
80
.7
0.
18
22
Lo
ga
n
an
d
Ep
if
an
io
(1
97
8)
33
M
al
ac
os
tr
ac
a
D
ec
ap
od
a
H
om
ar
us
am
er
ic
an
us
C
80
.5
0.
15
22
Lo
ga
n
an
d
Ep
if
an
io
(1
97
8)
34
M
al
ac
os
tr
ac
a
D
ec
ap
od
a
H
om
ar
us
am
er
ic
an
us
C
80
.7
0.
08
5
22
Lo
ga
n
an
d
Ep
if
an
io
(1
97
8)
35
M
al
ac
os
tr
ac
a
D
ec
ap
od
a
H
om
ar
us
am
er
ic
an
us
C
81
.1
0.
01
6
22
Lo
ga
n
an
d
Ep
if
an
io
(1
97
8)
36
M
al
ac
os
tr
ac
a
D
ec
ap
od
a
H
om
ar
us
am
er
ic
an
us
C
79
.6
0.
02
5
22
Lo
ga
n
an
d
Ep
if
an
io
(1
97
8)
37
M
al
ac
os
tr
ac
a
D
ec
ap
od
a
H
om
ar
us
am
er
ic
an
us
C
80
.5
0.
06
6
22
Lo
ga
n
an
d
Ep
if
an
io
(1
97
8)
38
M
al
ac
os
tr
ac
a
D
ec
ap
od
a
H
om
ar
us
am
er
ic
an
us
C
81
.4
0.
00
2
22
Lo
ga
n
an
d
Ep
if
an
io
(1
97
8)
39
M
al
ac
os
tr
ac
a
D
ec
ap
od
a
H
om
ar
us
am
er
ic
an
us
C
85
.0
0.
00
1
22
Lo
ga
n
an
d
Ep
if
an
io
(1
97
8)
40
M
al
ac
os
tr
ac
a
D
ec
ap
od
a
H
om
ar
us
am
er
ic
an
us
C
80
.7
0.
00
7
22
Lo
ga
n
an
d
Ep
if
an
io
(1
97
8)
41
M
al
ac
os
tr
ac
a
D
ec
ap
od
a
H
om
ar
us
am
er
ic
an
us
C
80
.9
0.
00
3
22
Lo
ga
n
an
d
Ep
if
an
io
(1
97
8)
42
D
ip
lo
po
da
Ju
lid
a
Ju
lu
s
sc
an
di
na
vi
us
D
10
.8
0.
13
16
g
15
Kö
hl
er
et
al
.(
19
91
)
43
Po
ly
ch
ae
ta
C
an
al
ip
al
pa
ta
La
ni
ce
co
nc
hi
le
ga
H
72
.1
0.
07
2
12
B
uh
r
(1
97
6)
44
Po
ly
ch
ae
ta
C
an
al
ip
al
pa
ta
La
ni
ce
co
nc
hi
le
ga
H
74
.9
0.
01
9
12
B
uh
r
(1
97
6)
45
Po
ly
ch
ae
ta
C
an
al
ip
al
pa
ta
La
ni
ce
co
nc
hi
le
ga
H
77
.2
0.
00
7
12
B
uh
r
(1
97
6)
46
Po
ly
ch
ae
ta
C
an
al
ip
al
pa
ta
La
ni
ce
co
nc
hi
le
ga
H
73
.6
0.
07
7
12
B
uh
r
(1
97
6)
47
Po
ly
ch
ae
ta
C
an
al
ip
al
pa
ta
La
ni
ce
co
nc
hi
le
ga
H
70
.6
0.
24
8
12
B
uh
r
(1
97
6)
48
M
al
ac
os
tr
ac
a
D
ec
ap
od
a
Li
bi
ni
a
em
ar
gi
na
ta
C
99
.3
45
21
A
ld
ri
ch
(1
97
4)
49
M
al
ac
os
tr
ac
a
D
ec
ap
od
a
Li
bi
ni
a
em
ar
gi
na
ta
H
95
.0
58
.7
21
A
ld
ri
ch
(1
97
4)
50
M
al
ac
os
tr
ac
a
D
ec
ap
od
a
Li
bi
ni
a
em
ar
gi
na
ta
C
96
.5
5.
8
21
A
ld
ri
ch
(1
97
4)
51
M
al
ac
os
tr
ac
a
D
ec
ap
od
a
Li
bi
ni
a
em
ar
gi
na
ta
C
96
.7
37
.2
21
A
ld
ri
ch
(1
97
4)
52
G
as
tr
op
od
a
Li
tt
or
in
id
ae
Li
tt
or
in
a
lit
to
re
a
H
56
.0
4.
85
6
b
5
G
ra
ha
m
e
(1
97
3)
53
G
as
tr
op
od
a
Li
tt
or
in
id
ae
Li
tt
or
in
a
lit
to
re
a
H
68
.0
3.
30
4
b
5
G
ra
ha
m
e
(1
97
3)
54
G
as
tr
op
od
a
Li
tt
or
in
id
ae
Li
tt
or
in
a
lit
to
re
a
H
38
.0
1.
70
4
b
5
G
ra
ha
m
e
(1
97
3)
279
55
C
lit
el
la
ta
Lu
m
br
ic
in
a
Lu
m
br
ic
us
ru
be
llu
s
D
68
.8
0.
7
a
15
D
ic
ks
ch
en
an
d
To
pp
(1
98
7)
56
C
lit
el
la
ta
Lu
m
br
ic
in
a
Lu
m
br
ic
us
ru
be
llu
s
D
24
.3
0.
7
a
15
D
ic
ks
ch
en
an
d
To
pp
(1
98
7)
57
D
ip
lo
po
da
Ju
lid
a
O
m
m
at
oi
ul
us
ru
ti
la
ns
D
9.
6
0.
24
50
3
c
15
Kö
hl
er
et
al
.(
19
91
)
58
M
al
ac
os
tr
ac
a
Is
op
od
a
O
ni
sc
us
as
el
lu
s
D
16
.2
0.
05
20
H
ar
te
ns
te
in
(1
96
4)
59
M
al
ac
os
tr
ac
a
Is
op
od
a
Pr
ot
ra
ch
eo
ni
sc
us
po
lit
us
D
14
.9
0.
03
8
18
.8
G
er
e
(1
95
6)
60
M
al
ac
os
tr
ac
a
Is
op
od
a
Pr
ot
ra
ch
eo
ni
sc
us
po
lit
us
D
18
.8
0.
01
5
18
G
er
e
(1
95
6)
61
M
al
ac
os
tr
ac
a
Is
op
od
a
Pr
ot
ra
ch
eo
ni
sc
us
po
lit
us
D
20
.5
0.
02
18
.5
G
er
e
(1
95
6)
62
M
al
ac
os
tr
ac
a
Is
op
od
a
Pr
ot
ra
ch
eo
ni
sc
us
po
lit
us
D
4.
9
0.
02
5
21
G
er
e
(1
95
6)
63
M
al
ac
os
tr
ac
a
Is
op
od
a
Tr
ac
he
on
is
cu
s
ra
th
ke
i
D
30
.7
0.
02
1
h
26
Ku
ko
r
an
d
M
ar
ti
n
(1
98
6)
64
A
ra
ch
ni
da
O
ri
ba
ti
da
St
eg
an
ac
ar
us
m
ag
nu
s
D
50
.0
0.
00
02
7
5
Th
om
as
(1
97
9)
65
A
ra
ch
ni
da
O
ri
ba
ti
da
N
ot
hr
us
si
lv
es
tr
is
D
61
.8
0.
00
00
57
20
Th
om
as
(1
97
9)
66
A
ra
ch
ni
da
O
ri
ba
ti
da
Pl
at
yn
ot
hr
us
pe
lti
fe
r
D
46
.3
0.
00
00
6
20
Th
om
as
(1
97
9)
67
A
ra
ch
ni
da
O
ri
ba
ti
da
H
er
m
an
ni
a
gi
bb
a
D
42
.9
0.
00
01
9
20
Th
om
as
(1
97
9)
68
A
ra
ch
ni
da
O
ri
ba
ti
da
N
ot
hr
us
si
lv
es
tr
is
D
34
.8
0.
00
00
57
20
Th
om
as
(1
97
9)
69
A
ct
in
op
te
ry
gi
i
Pe
rc
if
or
m
es
O
ph
io
ce
ph
al
us
pu
nc
ta
tu
s
C
95
.2
5.
57
28
G
er
al
d
(1
97
6a
)
70
A
ct
in
op
te
ry
gi
i
Pe
rc
if
or
m
es
O
ph
io
ce
ph
al
us
pu
nc
ta
tu
s
C
96
.2
15
.4
1
28
G
er
al
d
(1
97
6a
)
71
A
ct
in
op
te
ry
gi
i
Pe
rc
if
or
m
es
O
ph
io
ce
ph
al
us
pu
nc
ta
tu
s
C
95
.6
30
.3
9
28
G
er
al
d
(1
97
6a
)
72
A
ra
ch
ni
da
A
ra
ne
ae
Ly
co
sa
ra
bi
da
C
93
.0
0.
24
5
i
20
va
n
H
oo
k
(1
97
1)
73
A
ct
in
op
te
ry
gi
i
Pe
rc
if
or
m
es
O
ph
io
ce
ph
al
us
pu
nc
ta
tu
s
C
94
.0
7.
87
20
G
er
al
d
(1
97
6b
)
74
A
ct
in
op
te
ry
gi
i
Pe
rc
if
or
m
es
O
ph
io
ce
ph
al
us
pu
nc
ta
tu
s
C
91
.1
15
.7
6
20
G
er
al
d
(1
97
6b
)
75
A
ct
in
op
te
ry
gi
i
Pe
rc
if
or
m
es
O
ph
io
ce
ph
al
us
pu
nc
ta
tu
s
C
92
.8
31
.0
1
20
G
er
al
d
(1
97
6b
)
76
A
ct
in
op
te
ry
gi
i
Pe
rc
if
or
m
es
O
ph
io
ce
ph
al
us
pu
nc
ta
tu
s
C
94
.9
7.
87
28
G
er
al
d
(1
97
6b
)
77
A
ct
in
op
te
ry
gi
i
Pe
rc
if
or
m
es
O
ph
io
ce
ph
al
us
pu
nc
ta
tu
s
C
95
.9
15
.7
6
28
G
er
al
d
(1
97
6b
)
78
A
ct
in
op
te
ry
gi
i
Pe
rc
if
or
m
es
O
ph
io
ce
ph
al
us
pu
nc
ta
tu
s
C
95
.8
31
.0
1
28
G
er
al
d
(1
97
6b
)
79
A
ct
in
op
te
ry
gi
i
Pe
rc
if
or
m
es
O
ph
io
ce
ph
al
us
pu
nc
ta
tu
s
C
91
.0
7.
87
33
G
er
al
d
(1
97
6b
)
80
A
ct
in
op
te
ry
gi
i
Pe
rc
if
or
m
es
O
ph
io
ce
ph
al
us
pu
nc
ta
tu
s
C
93
.9
15
.7
6
33
G
er
al
d
(1
97
6b
)
81
A
ct
in
op
te
ry
gi
i
Pe
rc
if
or
m
es
O
ph
io
ce
ph
al
us
pu
nc
ta
tu
s
C
93
.1
31
.0
1
33
G
er
al
d
(1
97
6b
)
82
Po
ly
ch
ae
ta
A
ci
cu
la
ta
N
ea
nt
he
s
vi
re
ns
C
84
.2
3.
4
15
K
ay
an
d
B
ra
fie
ld
(1
97
3)
83
Po
ly
ch
ae
ta
A
ci
cu
la
ta
N
ea
nt
he
s
vi
re
ns
C
86
.6
4.
95
15
K
ay
an
d
B
ra
fie
ld
(1
97
3)
84
Po
ly
ch
ae
ta
A
ci
cu
la
ta
N
ea
nt
he
s
vi
re
ns
C
88
.9
3.
65
15
K
ay
an
d
B
ra
fie
ld
(1
97
3)
280
85
Po
ly
ch
ae
ta
A
ci
cu
la
ta
N
ea
nt
he
s
vi
re
ns
C
86
.1
3.
99
15
K
ay
an
d
B
ra
fie
ld
(1
97
3)
86
Po
ly
ch
ae
ta
A
ci
cu
la
ta
N
ea
nt
he
s
vi
re
ns
C
86
.3
5.
79
15
K
ay
an
d
B
ra
fie
ld
(1
97
3)
87
Po
ly
ch
ae
ta
A
ci
cu
la
ta
N
ea
nt
he
s
vi
re
ns
C
85
.1
5.
78
15
K
ay
an
d
B
ra
fie
ld
(1
97
3)
88
Po
ly
ch
ae
ta
A
ci
cu
la
ta
N
ea
nt
he
s
vi
re
ns
C
85
.1
7.
41
15
K
ay
an
d
B
ra
fie
ld
(1
97
3)
89
Po
ly
ch
ae
ta
A
ci
cu
la
ta
N
ea
nt
he
s
vi
re
ns
C
84
.3
6.
05
15
K
ay
an
d
B
ra
fie
ld
(1
97
3)
90
Po
ly
ch
ae
ta
A
ci
cu
la
ta
N
ea
nt
he
s
vi
re
ns
C
85
.5
13
.5
6
15
K
ay
an
d
B
ra
fie
ld
(1
97
3)
91
Po
ly
ch
ae
ta
A
ci
cu
la
ta
N
ea
nt
he
s
vi
re
ns
C
82
.1
6.
50
3
15
K
ay
an
d
B
ra
fie
ld
(1
97
3)
92
Po
ly
ch
ae
ta
A
ci
cu
la
ta
N
ea
nt
he
s
vi
re
ns
C
86
.5
15
.1
3
15
K
ay
an
d
B
ra
fie
ld
(1
97
3)
93
Po
ly
ch
ae
ta
A
ci
cu
la
ta
N
ea
nt
he
s
vi
re
ns
C
84
.8
7.
77
15
K
ay
an
d
B
ra
fie
ld
(1
97
3)
94
Po
ly
ch
ae
ta
A
ci
cu
la
ta
N
ea
nt
he
s
vi
re
ns
C
87
.4
5.
03
15
K
ay
an
d
B
ra
fie
ld
(1
97
3)
95
Po
ly
ch
ae
ta
A
ci
cu
la
ta
N
ea
nt
he
s
vi
re
ns
C
85
.2
7.
62
15
K
ay
an
d
B
ra
fie
ld
(1
97
3)
96
Po
ly
ch
ae
ta
A
ci
cu
la
ta
N
ea
nt
he
s
vi
re
ns
C
84
.9
7.
42
15
K
ay
an
d
B
ra
fie
ld
(1
97
3)
97
Po
ly
ch
ae
ta
A
ci
cu
la
ta
N
ea
nt
he
s
vi
re
ns
C
83
.7
7.
74
15
K
ay
an
d
B
ra
fie
ld
(1
97
3)
98
Po
ly
ch
ae
ta
A
ci
cu
la
ta
N
ea
nt
he
s
vi
re
ns
C
82
.4
8.
15
15
K
ay
an
d
B
ra
fie
ld
(1
97
3)
99
M
al
ac
os
tr
ac
a
A
m
ph
ip
od
a
G
am
m
ar
us
ps
eu
do
lim
na
eu
s
D
18
.6
0.
05
3
j
17
B
är
lo
ch
er
an
d
Ke
nd
ri
ck
(1
97
5)
10
0
M
al
ac
os
tr
ac
a
A
m
ph
ip
od
a
G
am
m
ar
us
ps
eu
do
lim
na
eu
s
D
17
.2
0.
05
3
j
17
B
är
lo
ch
er
an
d
Ke
nd
ri
ck
(1
97
5)
10
1
A
ra
ch
ni
da
A
ra
ne
ae
Ly
co
sa
ra
bi
da
C
85
.7
0.
24
50
00
20
M
ou
ld
er
an
d
R
ei
ch
le
(1
97
2)
10
2
M
am
m
al
ia
R
od
en
ti
a
N
eo
to
m
a
le
pi
da
H
54
.6
12
5
25
K
ar
as
ov
et
al
.(
19
86
)
10
3
M
am
m
al
ia
R
od
en
ti
a
la
bo
ra
to
ry
m
ou
se
H
45
.8
29
25
K
ar
as
ov
et
al
.(
19
86
)
10
4
R
ep
ti
lia
Sq
ua
m
at
a
Ig
ua
na
ig
ua
na
H
46
.0
37
.5
31
Tr
oy
er
(1
98
4)
10
5
R
ep
ti
lia
Sq
ua
m
at
a
Ig
ua
na
ig
ua
na
H
50
.0
26
7
31
Tr
oy
er
(1
98
4)
10
6
R
ep
ti
lia
Sq
ua
m
at
a
Ig
ua
na
ig
ua
na
H
53
.0
13
04
31
Tr
oy
er
(1
98
4)
10
7
A
ra
ch
ni
da
A
ra
ne
ae
Pa
rd
os
a
pa
lu
st
ri
s
C
78
.6
0.
00
01
3
20
St
ei
ge
n
(1
97
5)
10
8
A
ra
ch
ni
da
A
ra
ne
ae
Pa
rd
os
a
pa
lu
st
ri
s
C
89
.0
0.
00
01
9
20
St
ei
ge
n
(1
97
5)
10
9
A
ra
ch
ni
da
A
ra
ne
ae
Pa
rd
os
a
pa
lu
st
ri
s
C
80
.9
0.
00
04
9
20
St
ei
ge
n
(1
97
5)
11
0
A
ra
ch
ni
da
A
ra
ne
ae
Pa
rd
os
a
pa
lu
st
ri
s
C
79
.6
0.
00
1
20
St
ei
ge
n
(1
97
5)
11
1
A
ra
ch
ni
da
A
ra
ne
ae
Pa
rd
os
a
pa
lu
st
ri
s
C
79
.4
0.
00
2
20
St
ei
ge
n
(1
97
5)
11
2
A
ra
ch
ni
da
A
ra
ne
ae
Pa
rd
os
a
pa
lu
st
ri
s
C
79
.3
0.
00
3
20
St
ei
ge
n
(1
97
5)
11
3
A
ra
ch
ni
da
A
ra
ne
ae
Pa
rd
os
a
pa
lu
st
ri
s
C
77
.3
0.
00
4
20
St
ei
ge
n
(1
97
5)
11
4
A
ra
ch
ni
da
A
ra
ne
ae
Pa
rd
os
a
pa
lu
st
ri
s
C
84
.0
0.
00
5
20
St
ei
ge
n
(1
97
5)
281
11
5
A
ra
ch
ni
da
A
ra
ne
ae
Pa
rd
os
a
pa
lu
st
ri
s
C
82
.2
0.
00
5
20
St
ei
ge
n
(1
97
5)
11
6
G
as
tr
op
od
a
H
el
ic
id
ae
H
el
ix
as
pe
rs
a
H
65
.6
2.
1
10
M
as
on
(1
97
0a
)
11
7
G
as
tr
op
od
a
H
el
ic
id
ae
H
el
ix
as
pe
rs
a
H
64
.7
3.
2
10
M
as
on
(1
97
0a
)
11
8
In
se
ct
a
Le
pi
do
pt
er
a
Pr
od
en
ia
er
id
an
ia
H
50
.0
0.
03
3
k
27
W
al
db
au
er
(1
96
8)
11
9
In
se
ct
a
Le
pi
do
pt
er
a
Pr
od
en
ia
er
id
an
ia
H
66
.0
0.
03
3
k
27
W
al
db
au
er
(1
96
8)
12
0
In
se
ct
a
Le
pi
do
pt
er
a
Pr
od
en
ia
er
id
an
ia
H
70
.0
0.
03
3
k
27
W
al
db
au
er
(1
96
8)
12
1
In
se
ct
a
Le
pi
do
pt
er
a
Pr
od
en
ia
er
id
an
ia
H
60
.0
0.
03
3
k
27
W
al
db
au
er
(1
96
8)
12
2
In
se
ct
a
Le
pi
do
pt
er
a
Pr
od
en
ia
er
id
an
ia
H
65
.0
0.
03
3
k
27
W
al
db
au
er
(1
96
8)
12
3
In
se
ct
a
Le
pi
do
pt
er
a
Pr
od
en
ia
er
id
an
ia
H
40
.0
0.
03
3
k
27
W
al
db
au
er
(1
96
8)
12
4
In
se
ct
a
Le
pi
do
pt
er
a
Pr
od
en
ia
er
id
an
ia
H
60
.0
0.
03
3
k
27
W
al
db
au
er
(1
96
8)
12
5
In
se
ct
a
Le
pi
do
pt
er
a
Pr
od
en
ia
er
id
an
ia
H
64
.0
0.
03
3
k
27
W
al
db
au
er
(1
96
8)
12
6
In
se
ct
a
Le
pi
do
pt
er
a
Pr
od
en
ia
er
id
an
ia
H
44
.0
0.
03
3
k
27
W
al
db
au
er
(1
96
8)
12
7
In
se
ct
a
Le
pi
do
pt
er
a
Pr
od
en
ia
er
id
an
ia
H
60
.0
0.
03
3
k
27
W
al
db
au
er
(1
96
8)
12
8
In
se
ct
a
Le
pi
do
pt
er
a
Pr
od
en
ia
er
id
an
ia
H
58
.0
0.
03
3
k
27
W
al
db
au
er
(1
96
8)
12
9
In
se
ct
a
Le
pi
do
pt
er
a
Pr
od
en
ia
er
id
an
ia
H
44
.0
0.
03
3
k
27
W
al
db
au
er
(1
96
8)
13
0
In
se
ct
a
Le
pi
do
pt
er
a
Pr
od
en
ia
er
id
an
ia
H
46
.0
0.
03
3
k
27
W
al
db
au
er
(1
96
8)
13
1
M
al
ac
os
tr
ac
a
Is
op
od
a
Id
ot
he
a
ba
lti
ca
H
82
.0
0.
00
05
2
b
20
So
ld
at
ov
a
et
al
.(
19
69
)
13
2
M
al
ac
os
tr
ac
a
Is
op
od
a
Id
ot
he
a
ba
lti
ca
H
86
.0
0.
00
06
4
b
20
So
ld
at
ov
a
et
al
.(
19
69
)
13
3
M
al
ac
os
tr
ac
a
Is
op
od
a
Id
ot
he
a
ba
lti
ca
H
59
.0
0.
00
4
b
20
So
ld
at
ov
a
et
al
.(
19
69
)
13
4
M
al
ac
os
tr
ac
a
Is
op
od
a
Id
ot
he
a
ba
lti
ca
H
60
.0
0.
00
4
b
20
So
ld
at
ov
a
et
al
.(
19
69
)
13
5
M
al
ac
os
tr
ac
a
Is
op
od
a
Id
ot
he
a
ba
lti
ca
H
60
.0
0.
00
4
b
20
So
ld
at
ov
a
et
al
.(
19
69
)
13
6
M
al
ac
os
tr
ac
a
Is
op
od
a
Id
ot
he
a
ba
lti
ca
H
58
.0
0.
02
b
20
So
ld
at
ov
a
et
al
.(
19
69
)
13
7
M
al
ac
os
tr
ac
a
Is
op
od
a
Id
ot
he
a
ba
lti
ca
H
60
.0
0.
05
6
b
20
So
ld
at
ov
a
et
al
.(
19
69
)
13
8
M
al
ac
os
tr
ac
a
Is
op
od
a
Id
ot
he
a
ba
lti
ca
H
57
.0
0.
03
6
b
20
So
ld
at
ov
a
et
al
.(
19
69
)
13
9
M
al
ac
os
tr
ac
a
Is
op
od
a
Id
ot
he
a
ba
lti
ca
H
58
.0
0.
03
6
b
20
So
ld
at
ov
a
et
al
.(
19
69
)
14
0
M
al
ac
os
tr
ac
a
Is
op
od
a
Id
ot
he
a
ba
lti
ca
C
98
.0
0.
05
2
b
20
So
ld
at
ov
a
et
al
.(
19
69
)
14
1
M
al
ac
os
tr
ac
a
Is
op
od
a
Id
ot
he
a
ba
lti
ca
H
51
.0
0.
01
2
b
20
So
ld
at
ov
a
et
al
.(
19
69
)
14
2
M
al
ac
os
tr
ac
a
Is
op
od
a
Id
ot
he
a
ba
lti
ca
H
64
.0
0.
02
8
b
20
So
ld
at
ov
a
et
al
.(
19
69
)
14
3
M
al
ac
os
tr
ac
a
A
m
ph
ip
od
a
Po
nt
og
am
m
ar
us
m
ae
ot
ic
us
H
81
.0
0.
00
4
b
20
So
ld
at
ov
a
et
al
.(
19
69
)
14
4
M
al
ac
os
tr
ac
a
A
m
ph
ip
od
a
Po
nt
og
am
m
ar
us
m
ae
ot
ic
us
H
76
.0
0.
04
b
20
So
ld
at
ov
a
et
al
.(
19
69
)
282
14
5
M
al
ac
os
tr
ac
a
A
m
ph
ip
od
a
Po
nt
og
am
m
ar
us
m
ae
ot
ic
us
H
81
.0
0.
03
6
b
20
So
ld
at
ov
a
et
al
.(
19
69
)
14
6
M
al
ac
os
tr
ac
a
D
ec
ap
od
a
Rh
it
hr
op
an
op
eu
s
ha
rr
is
ii
C
92
.0
3.
10
4
b
20
So
ld
at
ov
a
et
al
.(
19
69
)
14
7
M
al
ac
os
tr
ac
a
D
ec
ap
od
a
Rh
it
hr
op
an
op
eu
s
ha
rr
is
ii
C
93
.0
0.
40
4
b
20
So
ld
at
ov
a
et
al
.(
19
69
)
14
8
M
al
ac
os
tr
ac
a
Is
op
od
a
Id
ot
he
a
ba
lti
ca
H
58
.0
0.
02
b
18
So
ld
at
ov
a
et
al
.(
19
69
)
14
9
M
al
ac
os
tr
ac
a
Is
op
od
a
Id
ot
he
a
ba
lti
ca
H
57
.0
0.
02
b
28
So
ld
at
ov
a
et
al
.(
19
69
)
15
0
M
al
ac
os
tr
ac
a
D
ec
ap
od
a
Rh
it
hr
op
an
op
eu
s
ha
rr
is
ii
C
92
.0
3.
10
4
b
18
So
ld
at
ov
a
et
al
.(
19
69
)
15
1
M
al
ac
os
tr
ac
a
D
ec
ap
od
a
Rh
it
hr
op
an
op
eu
s
ha
rr
is
ii
C
96
.0
3.
89
2
b
28
So
ld
at
ov
a
et
al
.(
19
69
)
15
2
M
am
m
al
ia
C
hi
ro
pt
er
a
La
si
ur
us
ci
ne
re
us
C
91
.0
23
.6
1
21
.1
B
ri
sb
in
(1
96
6)
15
3
In
se
ct
a
C
ol
eo
pt
er
a
Pa
ro
ps
is
ch
ar
yb
di
s
H
26
.8
0.
04
8
a
20
Ed
w
ar
ds
an
d
W
ig
ht
m
an
(1
98
4)
15
4
In
se
ct
a
C
ol
eo
pt
er
a
Pa
ro
ps
is
ch
ar
yb
di
s
H
38
.7
0.
14
5
a
20
Ed
w
ar
ds
an
d
W
ig
ht
m
an
(1
98
4)
15
5
In
se
ct
a
Le
pi
do
pt
er
a
Cy
cl
op
hr
ag
m
a
le
uc
os
ti
ct
a
H
43
.0
0.
00
62
8
b
27
M
ac
ke
y
(1
97
8)
15
6
In
se
ct
a
Le
pi
do
pt
er
a
Cy
cl
op
hr
ag
m
a
le
uc
os
ti
ct
a
H
41
.0
0.
00
58
b
27
M
ac
ke
y
(1
97
8)
15
7
M
al
ac
os
tr
ac
a
Is
op
od
a
As
el
lu
s
aq
ua
ti
cu
s
D
17
.3
0.
03
2
10
Pr
us
(1
97
1)
15
8
G
as
tr
op
od
a
H
el
ic
id
ae
Ce
pa
ea
ne
m
or
al
is
H
75
.1
2.
92
a
5
R
ic
ha
rd
so
n
(1
97
5)
15
9
G
as
tr
op
od
a
H
el
ic
id
ae
Ce
pa
ea
ne
m
or
al
is
H
42
.3
2.
92
a
9.
8
R
ic
ha
rd
so
n
(1
97
5)
16
0
G
as
tr
op
od
a
H
el
ic
id
ae
Ce
pa
ea
ne
m
or
al
is
H
75
.2
2.
92
a
12
R
ic
ha
rd
so
n
(1
97
5)
16
1
G
as
tr
op
od
a
H
el
ic
id
ae
Ce
pa
ea
ne
m
or
al
is
H
70
.0
2.
92
a
12
.6
R
ic
ha
rd
so
n
(1
97
5)
16
2
G
as
tr
op
od
a
H
el
ic
id
ae
Ce
pa
ea
ne
m
or
al
is
H
71
.7
2.
92
a
23
R
ic
ha
rd
so
n
(1
97
5)
16
3
G
as
tr
op
od
a
H
el
ic
id
ae
Ce
pa
ea
ne
m
or
al
is
H
67
.9
2.
92
a
23
.5
R
ic
ha
rd
so
n
(1
97
5)
16
4
G
as
tr
op
od
a
H
el
ic
id
ae
Ce
pa
ea
ne
m
or
al
is
H
43
.0
2.
92
a
10
R
ic
ha
rd
so
n
(1
97
5)
16
5
G
as
tr
op
od
a
H
el
ic
id
ae
Ce
pa
ea
ne
m
or
al
is
H
28
.1
2.
92
a
9.
8
R
ic
ha
rd
so
n
(1
97
5)
16
6
G
as
tr
op
od
a
H
el
ic
id
ae
Ce
pa
ea
ne
m
or
al
is
H
33
.6
2.
92
a
9.
5
R
ic
ha
rd
so
n
(1
97
5)
16
7
G
as
tr
op
od
a
H
el
ic
id
ae
Ce
pa
ea
ne
m
or
al
is
H
25
.2
2.
92
a
8.
2
R
ic
ha
rd
so
n
(1
97
5)
16
8
G
as
tr
op
od
a
H
el
ic
id
ae
Ce
pa
ea
ne
m
or
al
is
H
37
.8
2.
92
a
8.
1
R
ic
ha
rd
so
n
(1
97
5)
16
9
G
as
tr
op
od
a
H
el
ic
id
ae
Ce
pa
ea
ne
m
or
al
is
H
33
.2
2.
92
a
10
R
ic
ha
rd
so
n
(1
97
5)
17
0
G
as
tr
op
od
a
H
el
ic
id
ae
Ce
pa
ea
ne
m
or
al
is
H
26
.3
2.
92
a
8.
1
R
ic
ha
rd
so
n
(1
97
5)
17
1
In
se
ct
a
Pl
ec
op
te
ra
Ac
ro
ne
ur
ia
ca
lif
or
ni
ca
C
80
.7
0.
02
7
a
17
H
ei
m
an
an
d
K
ni
gh
t
(1
97
5)
17
2
In
se
ct
a
Pl
ec
op
te
ra
Ac
ro
ne
ur
ia
ca
lif
or
ni
ca
C
85
.7
0.
02
7
a
21
H
ei
m
an
an
d
K
ni
gh
t
(1
97
5)
17
3
In
se
ct
a
Pl
ec
op
te
ra
Ac
ro
ne
ur
ia
ca
lif
or
ni
ca
C
90
.6
0.
02
7
a
25
H
ei
m
an
an
d
K
ni
gh
t
(1
97
5)
17
4
In
se
ct
a
Pl
ec
op
te
ra
Ac
ro
ne
ur
ia
ca
lif
or
ni
ca
C
95
.6
0.
02
7
a
29
H
ei
m
an
an
d
K
ni
gh
t
(1
97
5)
283
17
5
In
se
ct
a
Pl
ec
op
te
ra
Ac
ro
ne
ur
ia
ca
lif
or
ni
ca
C
84
.2
0.
10
8
a
6
H
ei
m
an
an
d
K
ni
gh
t
(1
97
5)
17
6
In
se
ct
a
Pl
ec
op
te
ra
Ac
ro
ne
ur
ia
ca
lif
or
ni
ca
C
86
.8
0.
10
8
a
10
H
ei
m
an
an
d
K
ni
gh
t
(1
97
5)
17
7
In
se
ct
a
Pl
ec
op
te
ra
Ac
ro
ne
ur
ia
ca
lif
or
ni
ca
C
89
.3
0.
10
8
a
14
H
ei
m
an
an
d
K
ni
gh
t
(1
97
5)
17
8
In
se
ct
a
Pl
ec
op
te
ra
Ac
ro
ne
ur
ia
ca
lif
or
ni
ca
C
91
.9
0.
10
8
a
18
H
ei
m
an
an
d
K
ni
gh
t
(1
97
5)
17
9
In
se
ct
a
Pl
ec
op
te
ra
Ac
ro
ne
ur
ia
ca
lif
or
ni
ca
C
79
.6
0.
02
1
a
16
H
ei
m
an
an
d
K
ni
gh
t
(1
97
5)
18
0
In
se
ct
a
Pl
ec
op
te
ra
Ac
ro
ne
ur
ia
ca
lif
or
ni
ca
C
84
.5
0.
02
1
a
20
H
ei
m
an
an
d
K
ni
gh
t
(1
97
5)
18
1
In
se
ct
a
Pl
ec
op
te
ra
Ac
ro
ne
ur
ia
ca
lif
or
ni
ca
C
89
.4
0.
02
1
a
24
H
ei
m
an
an
d
K
ni
gh
t
(1
97
5)
18
2
In
se
ct
a
Pl
ec
op
te
ra
Ac
ro
ne
ur
ia
ca
lif
or
ni
ca
C
94
.3
0.
02
1
a
28
H
ei
m
an
an
d
K
ni
gh
t
(1
97
5)
18
3
In
se
ct
a
Pl
ec
op
te
ra
Ac
ro
ne
ur
ia
ca
lif
or
ni
ca
C
85
.2
0.
08
2
a
10
H
ei
m
an
an
d
K
ni
gh
t
(1
97
5)
18
4
In
se
ct
a
Pl
ec
op
te
ra
Ac
ro
ne
ur
ia
ca
lif
or
ni
ca
C
87
.2
0.
08
2
a
14
H
ei
m
an
an
d
K
ni
gh
t
(1
97
5)
18
5
In
se
ct
a
Pl
ec
op
te
ra
Ac
ro
ne
ur
ia
ca
lif
or
ni
ca
C
89
.2
0.
08
2
a
18
H
ei
m
an
an
d
K
ni
gh
t
(1
97
5)
18
6
In
se
ct
a
Pl
ec
op
te
ra
Ac
ro
ne
ur
ia
ca
lif
or
ni
ca
C
91
.2
0.
08
2
a
22
H
ei
m
an
an
d
K
ni
gh
t
(1
97
5)
18
7
In
se
ct
a
Pl
ec
op
te
ra
Ac
ro
ne
ur
ia
ca
lif
or
ni
ca
C
88
.4
0.
14
5
a
10
H
ei
m
an
an
d
K
ni
gh
t
(1
97
5)
18
8
In
se
ct
a
Pl
ec
op
te
ra
Ac
ro
ne
ur
ia
ca
lif
or
ni
ca
C
99
.2
0.
14
5
a
14
H
ei
m
an
an
d
K
ni
gh
t
(1
97
5)
18
9
In
se
ct
a
Pl
ec
op
te
ra
Ac
ro
ne
ur
ia
ca
lif
or
ni
ca
C
94
.6
0.
14
5
a
18
H
ei
m
an
an
d
K
ni
gh
t
(1
97
5)
19
0
In
se
ct
a
Pl
ec
op
te
ra
Ac
ro
ne
ur
ia
ca
lif
or
ni
ca
C
97
.8
0.
14
5
a
22
H
ei
m
an
an
d
K
ni
gh
t
(1
97
5)
19
1
B
iv
al
vi
a
O
st
re
oi
da
Cr
as
so
st
re
a
vi
rg
in
ic
a
H
85
.7
2.
34
4
b
20
Te
no
re
an
d
D
un
st
an
(1
97
3)
19
2
B
iv
al
vi
a
O
st
re
oi
da
Cr
as
so
st
re
a
vi
rg
in
ic
a
H
87
.9
2.
34
4
b
20
Te
no
re
an
d
D
un
st
an
(1
97
3)
19
3
B
iv
al
vi
a
O
st
re
oi
da
Cr
as
so
st
re
a
vi
rg
in
ic
a
H
83
.7
2.
34
4
b
20
Te
no
re
an
d
D
un
st
an
(1
97
3)
19
4
B
iv
al
vi
a
O
st
re
oi
da
Cr
as
so
st
re
a
vi
rg
in
ic
a
H
77
.4
2.
34
4
b
20
Te
no
re
an
d
D
un
st
an
(1
97
3)
19
5
B
iv
al
vi
a
Ve
ne
ro
id
a
M
er
ce
na
ri
a
m
er
ce
na
ri
a
H
74
.0
3.
4
b
20
Te
no
re
an
d
D
un
st
an
(1
97
3)
19
6
B
iv
al
vi
a
Ve
ne
ro
id
a
M
er
ce
na
ri
a
m
er
ce
na
ri
a
H
77
.3
3.
4
b
20
Te
no
re
an
d
D
un
st
an
(1
97
3)
19
7
B
iv
al
vi
a
Ve
ne
ro
id
a
M
er
ce
na
ri
a
m
er
ce
na
ri
a
H
76
.1
3.
4
b
20
Te
no
re
an
d
D
un
st
an
(1
97
3)
19
8
B
iv
al
vi
a
Ve
ne
ro
id
a
M
er
ce
na
ri
a
m
er
ce
na
ri
a
H
71
.2
3.
4
b
20
Te
no
re
an
d
D
un
st
an
(1
97
3)
19
9
B
iv
al
vi
a
M
yt
ilo
id
a
M
yt
ilu
s
ed
ul
is
H
71
.1
1.
9
b
20
Te
no
re
an
d
D
un
st
an
(1
97
3)
20
0
B
iv
al
vi
a
M
yt
ilo
id
a
M
yt
ilu
s
ed
ul
is
H
74
.6
1.
9
b
20
Te
no
re
an
d
D
un
st
an
(1
97
3)
20
1
B
iv
al
vi
a
M
yt
ilo
id
a
M
yt
ilu
s
ed
ul
is
H
75
.5
1.
9
b
20
Te
no
re
an
d
D
un
st
an
(1
97
3)
20
2
B
iv
al
vi
a
M
yt
ilo
id
a
M
yt
ilu
s
ed
ul
is
H
72
.5
1.
9
b
20
Te
no
re
an
d
D
un
st
an
(1
97
3)
20
3
M
am
m
al
ia
R
od
en
ti
a
Am
m
os
pe
rm
op
hi
lu
s
le
uc
ur
us
C
85
.3
88
.1
25
K
ar
as
ov
(1
98
2)
20
4
M
am
m
al
ia
R
od
en
ti
a
Am
m
os
pe
rm
op
hi
lu
s
le
uc
ur
us
C
95
.5
86
.6
25
K
ar
as
ov
(1
98
2)
284
20
5
M
am
m
al
ia
R
od
en
ti
a
Am
m
os
pe
rm
op
hi
lu
s
le
uc
ur
us
H
67
.8
94
.3
25
K
ar
as
ov
(1
98
2)
20
6
M
am
m
al
ia
R
od
en
ti
a
O
nd
at
ra
zi
be
th
ic
us
H
67
.4
91
1.
5
14
C
am
pb
el
la
nd
M
ac
A
rt
hu
r
(1
99
6)
20
7
A
ve
s
St
ri
gi
fo
rm
es
Bu
bo
vi
rg
in
ia
nu
s
C
67
.9
16
15
26
D
uk
e
et
al
.(
19
73
)
20
8
A
ve
s
St
ri
gi
fo
rm
es
Bu
bo
vi
rg
in
ia
nu
s
C
71
.2
16
15
26
D
uk
e
et
al
.(
19
73
)
20
9
In
se
ct
a
Pl
ec
op
te
ra
Pt
er
on
ar
cy
s
sc
ot
ti
D
15
.9
0.
04
7
a
15
M
cD
if
fe
tt
(1
97
0)
21
0
In
se
ct
a
Pl
ec
op
te
ra
Pt
er
on
ar
cy
s
sc
ot
ti
D
10
.2
0.
04
7
a
10
M
cD
if
fe
tt
(1
97
0)
21
1
In
se
ct
a
Pl
ec
op
te
ra
Pt
er
on
ar
cy
s
sc
ot
ti
D
13
.2
0.
04
7
a
5
M
cD
if
fe
tt
(1
97
0)
21
2
In
se
ct
a
Pl
ec
op
te
ra
Pt
er
on
ar
cy
s
sc
ot
ti
D
8.
9
0.
04
7
a
10
M
cD
if
fe
tt
(1
97
0)
21
3
In
se
ct
a
Pl
ec
op
te
ra
Pt
er
on
ar
cy
s
sc
ot
ti
D
10
.8
0.
04
7
a
15
M
cD
if
fe
tt
(1
97
0)
21
4
In
se
ct
a
Pl
ec
op
te
ra
Pt
er
on
ar
cy
s
sc
ot
ti
D
8.
5
0.
04
7
a
10
M
cD
if
fe
tt
(1
97
0)
21
5
M
al
ac
os
tr
ac
a
Is
op
od
a
G
ly
pt
on
ot
us
an
ta
rc
ti
cu
s
C
97
.5
0.
15
1.
5
C
la
rk
e
(1
97
9)
21
6
M
al
ac
os
tr
ac
a
Is
op
od
a
G
ly
pt
on
ot
us
an
ta
rc
ti
cu
s
C
95
.5
0.
15
1.
5
C
la
rk
e
(1
97
9)
21
7
D
ip
lo
po
da
G
lo
m
er
id
a
G
lo
m
er
is
m
ar
gi
na
ta
D
4.
0
0.
27
a
7
D
av
id
an
d
G
ill
on
(2
00
2)
21
8
D
ip
lo
po
da
G
lo
m
er
id
a
G
lo
m
er
is
m
ar
gi
na
ta
D
1.
0
0.
27
a
9
D
av
id
an
d
G
ill
on
(2
00
2)
21
9
R
ep
ti
lia
C
ro
co
dy
lia
Cr
oc
od
yl
us
po
ro
su
s
C
86
.4
38
9.
5
30
G
ar
ne
tt
(1
98
8)
22
0
R
ep
ti
lia
Sq
ua
m
at
a
Sc
el
op
or
us
ol
iv
ac
eu
s
C
90
.0
16
.4
9
25
D
ut
to
n
et
al
.(
19
75
)
22
1
R
ep
ti
lia
Sq
ua
m
at
a
Sc
el
op
or
us
ol
iv
ac
eu
s
C
81
.0
16
.4
9
30
D
ut
to
n
et
al
.(
19
75
)
22
2
R
ep
ti
lia
Sq
ua
m
at
a
Sc
el
op
or
us
ol
iv
ac
eu
s
C
80
.0
16
.4
9
20
D
ut
to
n
et
al
.(
19
75
)
22
3
R
ep
ti
lia
Sq
ua
m
at
a
Sc
el
op
or
us
ol
iv
ac
eu
s
C
89
.0
16
.4
9
15
D
ut
to
n
et
al
.(
19
75
)
22
4
M
am
m
al
ia
R
od
en
ti
a
Sp
er
m
op
hi
lu
s
sa
tu
ra
tu
s
H
50
.4
23
4
22
C
or
k
an
d
Ke
na
gy
(1
98
9)
22
5
M
am
m
al
ia
R
od
en
ti
a
Sp
er
m
op
hi
lu
s
sa
tu
ra
tu
s
H
51
.3
24
9
22
C
or
k
an
d
Ke
na
gy
(1
98
9)
22
6
B
ra
nc
hi
op
od
a
C
la
do
ce
ra
Si
m
oc
ep
ha
lu
s
ve
tu
lu
s
H
41
.1
0.
00
00
19
8
Sh
ar
m
a
an
d
Pa
nt
(1
98
4)
22
7
B
ra
nc
hi
op
od
a
C
la
do
ce
ra
Si
m
oc
ep
ha
lu
s
ve
tu
lu
s
H
27
.0
0.
00
00
19
8
Sh
ar
m
a
an
d
Pa
nt
(1
98
4)
22
8
B
ra
nc
hi
op
od
a
C
la
do
ce
ra
Si
m
oc
ep
ha
lu
s
ve
tu
lu
s
H
17
.5
0.
00
00
19
8
Sh
ar
m
a
an
d
Pa
nt
(1
98
4)
22
9
B
ra
nc
hi
op
od
a
C
la
do
ce
ra
Si
m
oc
ep
ha
lu
s
ve
tu
lu
s
H
15
.7
0.
00
00
19
8
Sh
ar
m
a
an
d
Pa
nt
(1
98
4)
23
0
B
ra
nc
hi
op
od
a
C
la
do
ce
ra
Si
m
oc
ep
ha
lu
s
ve
tu
lu
s
H
38
.2
0.
00
00
19
15
Sh
ar
m
a
an
d
Pa
nt
(1
98
4)
23
1
B
ra
nc
hi
op
od
a
C
la
do
ce
ra
Si
m
oc
ep
ha
lu
s
ve
tu
lu
s
H
29
.5
0.
00
00
19
15
Sh
ar
m
a
an
d
Pa
nt
(1
98
4)
23
2
B
ra
nc
hi
op
od
a
C
la
do
ce
ra
Si
m
oc
ep
ha
lu
s
ve
tu
lu
s
H
15
.7
0.
00
00
19
15
Sh
ar
m
a
an
d
Pa
nt
(1
98
4)
23
3
B
ra
nc
hi
op
od
a
C
la
do
ce
ra
Si
m
oc
ep
ha
lu
s
ve
tu
lu
s
H
15
.2
0.
00
00
19
15
Sh
ar
m
a
an
d
Pa
nt
(1
98
4)
23
4
B
ra
nc
hi
op
od
a
C
la
do
ce
ra
Si
m
oc
ep
ha
lu
s
ve
tu
lu
s
H
52
.9
0.
00
00
19
21
Sh
ar
m
a
an
d
Pa
nt
(1
98
4)
285
23
5
B
ra
nc
hi
op
od
a
C
la
do
ce
ra
Si
m
oc
ep
ha
lu
s
ve
tu
lu
s
H
29
.3
0.
00
00
19
21
Sh
ar
m
a
an
d
Pa
nt
(1
98
4)
23
6
B
ra
nc
hi
op
od
a
C
la
do
ce
ra
Si
m
oc
ep
ha
lu
s
ve
tu
lu
s
H
17
.9
0.
00
00
19
21
Sh
ar
m
a
an
d
Pa
nt
(1
98
4)
23
7
B
ra
nc
hi
op
od
a
C
la
do
ce
ra
Si
m
oc
ep
ha
lu
s
ve
tu
lu
s
H
15
.8
0.
00
00
19
21
Sh
ar
m
a
an
d
Pa
nt
(1
98
4)
23
8
B
ra
nc
hi
op
od
a
C
la
do
ce
ra
Si
m
oc
ep
ha
lu
s
ve
tu
lu
s
H
84
.5
0.
00
00
19
28
Sh
ar
m
a
an
d
Pa
nt
(1
98
4)
23
9
B
ra
nc
hi
op
od
a
C
la
do
ce
ra
Si
m
oc
ep
ha
lu
s
ve
tu
lu
s
H
69
.9
0.
00
00
19
28
Sh
ar
m
a
an
d
Pa
nt
(1
98
4)
24
0
B
ra
nc
hi
op
od
a
C
la
do
ce
ra
Si
m
oc
ep
ha
lu
s
ve
tu
lu
s
H
44
.3
0.
00
00
19
28
Sh
ar
m
a
an
d
Pa
nt
(1
98
4)
24
1
A
ve
s
St
ri
gi
fo
rm
es
Ty
to
al
ba
C
78
.4
56
1.
3
5
H
am
ilt
on
(1
98
5)
24
2
A
ve
s
St
ri
gi
fo
rm
es
Ty
to
al
ba
C
78
.3
56
1.
3
15
H
am
ilt
on
(1
98
5)
24
3
A
ve
s
St
ri
gi
fo
rm
es
Ty
to
al
ba
C
77
.6
56
1.
3
25
H
am
ilt
on
(1
98
5)
24
4
In
se
ct
a
D
ip
te
ra
K
ie
ffe
ru
lu
s
ba
rb
it
ar
si
s
H
57
.3
0.
00
25
9
l
27
Pa
la
ve
sa
m
et
al
.(
20
09
)
24
5
In
se
ct
a
D
ip
te
ra
K
ie
ffe
ru
lu
s
ba
rb
it
ar
si
s
H
60
.3
0.
00
25
9
l
27
Pa
la
ve
sa
m
et
al
.(
20
09
)
24
6
M
am
m
al
ia
A
rt
io
da
ct
yl
a
Bo
s
gr
un
ni
en
s
H
48
.8
17
60
00
14
Sc
ha
ef
er
et
al
.(
19
78
)
24
7
M
am
m
al
ia
A
rt
io
da
ct
yl
a
Bo
s
ta
ur
us
H
ol
st
ei
n
H
58
.9
36
40
00
14
Sc
ha
ef
er
et
al
.(
19
78
)
24
8
M
am
m
al
ia
A
rt
io
da
ct
yl
a
Bo
s
ta
ur
us
H
er
ef
or
d
H
50
.7
37
40
00
14
Sc
ha
ef
er
et
al
.(
19
78
)
24
9
M
am
m
al
ia
A
rt
io
da
ct
yl
a
Bo
s
ta
ur
us
H
ig
hl
an
d
H
49
.5
33
30
00
14
Sc
ha
ef
er
et
al
.(
19
78
)
25
0
M
am
m
al
ia
A
rt
io
da
ct
yl
a
Bi
so
n
bi
so
n
H
49
.3
27
90
00
14
Sc
ha
ef
er
et
al
.(
19
78
)
25
1
M
am
m
al
ia
A
rt
io
da
ct
yl
a
G
oa
ts
H
57
.0
26
20
0
22
.5
Ke
nn
ed
y
et
al
.(
19
92
)
25
2
M
am
m
al
ia
A
rt
io
da
ct
yl
a
M
er
in
o
sh
ee
p
H
53
.0
38
40
0
22
.5
Ke
nn
ed
y
et
al
.(
19
92
)
25
3
A
ct
in
op
te
ry
gi
i
Pe
rc
if
or
m
es
O
ph
io
ce
ph
al
us
st
ri
at
us
C
91
.0
63
a
28
Pa
nd
ia
n
(1
96
7b
,a
)p
25
4
A
ct
in
op
te
ry
gi
i
Pe
rc
if
or
m
es
O
ph
io
ce
ph
al
us
st
ri
at
us
C
97
.0
20
.5
5
a
27
Vi
ve
ka
na
nd
an
(1
97
7)
p
25
5
A
ct
in
op
te
ry
gi
i
Pe
rc
if
or
m
es
O
ph
io
ce
ph
al
us
st
ri
at
us
C
86
.0
0.
8
27
Vi
ve
ka
na
nd
an
(1
97
6)
p
25
6
A
ct
in
op
te
ry
gi
i
Pe
rc
if
or
m
es
O
ph
io
ce
ph
al
us
st
ri
at
us
C
94
.0
0.
6
28
Sa
m
pa
th
an
d
Pa
nd
ia
n
(1
98
0)
p
25
7
A
ct
in
op
te
ry
gi
i
Pe
rc
if
or
m
es
O
ph
io
ce
ph
al
us
pu
nc
ta
tu
s
C
92
.0
24
a
28
N
ir
m
al
a
(1
98
1)
p
25
8
A
ct
in
op
te
ry
gi
i
El
op
if
or
m
es
M
eg
al
op
s
cy
pr
in
oi
de
s
C
91
.5
52
.2
m
28
Pa
nd
ia
n
(1
96
7a
)p
25
9
A
ct
in
op
te
ry
gi
i
El
op
if
or
m
es
M
eg
al
op
s
cy
pr
in
oi
de
s
C
93
.0
52
.2
m
28
Pa
nd
ia
n
(1
96
7c
)p
26
0
A
ct
in
op
te
ry
gi
i
Pe
rc
if
or
m
es
M
ic
op
te
ru
s
sa
lm
oi
de
s
C
91
.2
49
a
21
B
la
ck
bu
rn
(1
96
8)
p
26
1
A
ct
in
op
te
ry
gi
i
Pe
rc
if
or
m
es
M
ic
op
te
ru
s
sa
lm
oi
de
s
C
90
.0
49
a
25
B
ea
m
is
h
(1
97
2)
p
26
2
A
ct
in
op
te
ry
gi
i
Sa
lm
on
if
or
m
es
Sa
lm
o
cl
ar
ki
i
C
85
.5
2
10
B
ro
ck
se
n
et
al
.(
19
68
)p
26
3
A
ct
in
op
te
ry
gi
i
Sa
lm
on
if
or
m
es
Sa
lm
o
ga
ir
dn
er
i
C
85
.0
35
00
15
A
us
tr
en
g
an
d
G
je
fr
en
(1
98
1)
p
26
4
A
ct
in
op
te
ry
gi
i
Pe
rc
if
or
m
es
Pe
rc
a
flu
vi
at
ili
s
C
87
.0
12
14
So
lo
m
on
an
d
B
ra
fie
ld
(1
97
2)
p
286
26
5
A
ct
in
op
te
ry
gi
i
C
yp
ri
ni
fo
rm
es
Cy
pr
in
us
ca
rp
io
C
97
.0
0.
2
27
C
ha
rl
es
et
al
.(
19
84
)p
26
6
A
ct
in
op
te
ry
gi
i
Pl
eu
ro
ne
ct
if
or
m
es
Cy
no
gl
os
su
s
sp
.
C
95
.0
10
28
Ed
w
ar
ds
et
al
.(
19
71
)p
26
7
A
ct
in
op
te
ry
gi
i
Pe
rc
if
or
m
es
Bl
en
ni
us
ph
ol
is
C
96
.0
19
25
W
al
la
ce
(1
97
3)
p
26
8
A
ct
in
op
te
ry
gi
i
G
as
te
ro
st
ei
fo
rm
es
G
as
te
ro
st
eu
s
ac
ul
ea
tu
s
C
80
.0
1
15
W
al
ke
y
an
d
M
ea
ki
ng
s
(1
96
9)
p
26
9
A
ct
in
op
te
ry
gi
i
Pl
eu
ro
ne
ct
if
or
m
es
Pl
eu
ro
ne
ct
es
pl
at
es
sa
C
97
.0
70
00
d
10
Ed
w
ar
ds
et
al
.(
19
69
)p
27
0
A
ct
in
op
te
ry
gi
i
Pe
rc
if
or
m
es
An
ab
as
sc
an
de
ns
C
98
.0
4
27
Vi
ve
ka
na
nd
an
et
al
.(
19
77
)p
27
1
A
ct
in
op
te
ry
gi
i
Pe
rc
if
or
m
es
An
ab
as
sc
an
de
ns
C
90
.0
11
27
Pa
nd
ia
n
et
al
.(
19
77
)p
27
2
A
ct
in
op
te
ry
gi
i
Si
lu
ri
fo
rm
es
Cl
ar
iu
s
la
ze
ra
C
93
.0
45
.7
5
a
25
H
og
en
do
or
n
(1
98
3)
p
27
3
A
ct
in
op
te
ry
gi
i
Si
lu
ri
fo
rm
es
H
et
er
op
ne
us
te
s
fo
ss
ili
s
C
92
.0
1.
5
28
A
ru
na
ch
al
am
(1
97
9)
p
27
4
A
ct
in
op
te
ry
gi
i
Si
lu
ri
fo
rm
es
H
et
er
op
ne
us
te
s
fo
ss
ili
s
C
92
.0
4.
5
27
M
ar
ia
n
et
al
.(
19
82
)p
27
5
A
ct
in
op
te
ry
gi
i
C
yp
ri
ni
fo
rm
es
Ct
en
op
ha
ry
ng
od
on
id
el
la
H
58
.0
10
0
25
St
an
le
y
(1
97
4)
p
27
6
A
ct
in
op
te
ry
gi
i
C
yp
ri
ni
fo
rm
es
Ct
en
op
ha
ry
ng
od
on
id
el
la
H
87
.0
45
a
23
Fi
sc
he
r
(1
97
0)
p
27
7
A
ct
in
op
te
ry
gi
i
C
yp
ri
ni
fo
rm
es
Cy
pr
in
us
ca
rp
io
H
80
.0
0.
2
25
Si
ng
h
an
d
B
ha
no
t
(1
97
0)
p
27
8
A
ct
in
op
te
ry
gi
i
Pe
rc
if
or
m
es
Et
ro
pl
us
su
ra
te
ns
is
H
44
.0
13
.5
a
26
.5
D
eS
ilv
a
an
d
Pe
re
ra
(1
98
3)
p
27
9
D
ip
lo
po
da
G
lo
m
er
id
a
G
lo
m
er
is
he
xa
st
ic
ha
D
43
.6
0.
07
20
5
21
Ta
jo
vs
ky
(1
99
2)
28
0
D
ip
lo
po
da
G
lo
m
er
id
a
G
lo
m
er
is
he
xa
st
ic
ha
D
29
.0
0.
06
90
1
21
Ta
jo
vs
ky
(1
99
2)
28
1
D
ip
lo
po
da
G
lo
m
er
id
a
G
lo
m
er
is
he
xa
st
ic
ha
D
20
.4
0.
05
25
7
21
Ta
jo
vs
ky
(1
99
2)
28
2
D
ip
lo
po
da
Ju
lid
a
M
eg
ap
hy
llu
m
pr
oj
ec
tu
m
D
20
.1
0.
28
69
a,
n
10
Po
bo
zs
ny
(1
99
2)
28
3
D
ip
lo
po
da
Ju
lid
a
M
eg
ap
hy
llu
m
pr
oj
ec
tu
m
D
11
.5
0.
28
69
a,
n
10
Po
bo
zs
ny
(1
99
2)
28
4
D
ip
lo
po
da
Ju
lid
a
M
eg
ap
hy
llu
m
pr
oj
ec
tu
m
D
19
.0
0.
28
69
a,
n
10
Po
bo
zs
ny
(1
99
2)
28
5
D
ip
lo
po
da
Ju
lid
a
M
eg
ap
hy
llu
m
pr
oj
ec
tu
m
D
22
.4
0.
28
69
a,
n
10
Po
bo
zs
ny
(1
99
2)
28
6
D
ip
lo
po
da
Ju
lid
a
U
nc
ig
er
fo
et
id
us
D
17
.1
0.
12
4
g
10
Po
bo
zs
ny
(1
99
2)
28
7
D
ip
lo
po
da
Ju
lid
a
U
nc
ig
er
fo
et
id
us
D
14
.5
0.
12
4
g
10
Po
bo
zs
ny
(1
99
2)
28
8
D
ip
lo
po
da
Ju
lid
a
U
nc
ig
er
fo
et
id
us
D
35
.0
0.
12
4
g
10
Po
bo
zs
ny
(1
99
2)
28
9
D
ip
lo
po
da
Ju
lid
a
U
nc
ig
er
fo
et
id
us
D
19
.5
0.
12
4
g
10
Po
bo
zs
ny
(1
99
2)
29
0
D
ip
lo
po
da
G
lo
m
er
id
a
G
lo
m
er
is
he
xa
st
ic
ha
D
14
.4
0.
07
9
o
10
Po
bo
zs
ny
(1
99
2)
29
1
D
ip
lo
po
da
G
lo
m
er
id
a
G
lo
m
er
is
he
xa
st
ic
ha
D
12
.1
0.
07
9
o
10
Po
bo
zs
ny
(1
99
2)
29
2
D
ip
lo
po
da
G
lo
m
er
id
a
G
lo
m
er
is
he
xa
st
ic
ha
D
23
.9
0.
07
9
o
10
Po
bo
zs
ny
(1
99
2)
29
3
D
ip
lo
po
da
G
lo
m
er
id
a
G
lo
m
er
is
he
xa
st
ic
ha
D
15
.5
0.
07
9
o
10
Po
bo
zs
ny
(1
99
2)
29
4
D
ip
lo
po
da
Ju
lid
a
O
ph
yi
ul
us
pi
lo
su
s
D
30
.0
0.
12
9
15
B
rü
gg
l(
19
92
)
287
29
5
D
ip
lo
po
da
Ju
lid
a
O
m
m
at
oi
ul
us
sa
bu
lo
su
s
D
36
.6
0.
19
15
B
rü
gg
l(
19
92
)
29
6
D
ip
lo
po
da
G
lo
m
er
id
a
G
lo
m
er
is
he
xa
st
ic
ha
D
17
.1
0.
07
9
10
Po
bo
zs
ny
(1
98
8)
29
7
D
ip
lo
po
da
G
lo
m
er
id
a
G
lo
m
er
is
he
xa
st
ic
ha
D
7.
0
0.
07
9
10
Po
bo
zs
ny
(1
98
8)
29
8
D
ip
lo
po
da
G
lo
m
er
id
a
G
lo
m
er
is
he
xa
st
ic
ha
D
15
.1
0.
07
9
10
Po
bo
zs
ny
(1
98
8)
29
9
D
ip
lo
po
da
Ju
lid
a
U
nc
ig
er
fo
et
id
us
D
38
.3
0.
13
19
11
Po
bo
zs
ny
(1
99
7)
30
0
D
ip
lo
po
da
Ju
lid
a
U
nc
ig
er
fo
et
id
us
D
22
.6
0.
15
18
11
Po
bo
zs
ny
(1
99
7)
30
1
D
ip
lo
po
da
Ju
lid
a
Cy
lin
dr
oi
ul
us
lu
ri
du
s
D
13
.6
0.
13
01
11
Po
bo
zs
ny
(1
99
7)
30
2
D
ip
lo
po
da
Ju
lid
a
Cy
lin
dr
oi
ul
us
lu
ri
du
s
D
19
.2
0.
30
02
11
Po
bo
zs
ny
(1
99
7)
30
3
D
ip
lo
po
da
Ju
lid
a
M
eg
ap
hy
llu
m
pr
oj
ec
tu
m
D
16
.2
0.
20
21
11
Po
bo
zs
ny
(1
99
7)
30
4
D
ip
lo
po
da
Ju
lid
a
M
eg
ap
hy
llu
m
pr
oj
ec
tu
m
D
17
.4
0.
32
17
11
Po
bo
zs
ny
(1
99
7)
30
5
D
ip
lo
po
da
Ju
lid
a
M
eg
ap
hy
llu
m
pr
oj
ec
tu
m
D
19
.0
0.
22
44
11
Po
bo
zs
ny
(1
99
7)
30
6
D
ip
lo
po
da
Ju
lid
a
M
eg
ap
hy
llu
m
pr
oj
ec
tu
m
D
23
.7
0.
39
94
11
Po
bo
zs
ny
(1
99
7)
30
7
M
al
ac
os
tr
ac
a
Is
op
od
a
Pr
ot
ra
ch
eo
ni
sc
us
po
lit
us
D
5.
8
0.
05
21
.1
G
er
e
(1
95
6)
30
8
M
al
ac
os
tr
ac
a
Is
op
od
a
Pr
ot
ra
ch
eo
ni
sc
us
po
lit
us
D
3.
8
0.
21
20
.8
G
er
e
(1
95
6)
30
9
M
al
ac
os
tr
ac
a
Is
op
od
a
Pr
ot
ra
ch
eo
ni
sc
us
po
lit
us
D
24
.2
0.
01
4
18
G
er
e
(1
95
6)
31
0
G
as
tr
op
od
a
Li
tt
or
in
id
ae
Li
tt
or
in
a
lit
to
re
a
H
37
.0
5.
44
b
10
G
ra
ha
m
e
(1
97
3)
31
1
G
as
tr
op
od
a
Li
tt
or
in
id
ae
Li
tt
or
in
a
lit
to
re
a
H
28
.0
2.
94
b
10
G
ra
ha
m
e
(1
97
3)
31
2
G
as
tr
op
od
a
Li
tt
or
in
id
ae
Li
tt
or
in
a
lit
to
re
a
H
72
.0
1.
06
b
10
G
ra
ha
m
e
(1
97
3)
31
3
G
as
tr
op
od
a
Li
tt
or
in
id
ae
Li
tt
or
in
a
lit
to
re
a
H
83
.0
2.
01
6
b
15
.5
G
ra
ha
m
e
(1
97
3)
31
4
G
as
tr
op
od
a
Li
tt
or
in
id
ae
Li
tt
or
in
a
lit
to
re
a
H
67
.0
1.
88
b
15
.5
G
ra
ha
m
e
(1
97
3)
31
5
G
as
tr
op
od
a
Li
tt
or
in
id
ae
Li
tt
or
in
a
lit
to
re
a
H
70
.0
2.
04
b
15
.5
G
ra
ha
m
e
(1
97
3)
31
6
G
as
tr
op
od
a
Li
tt
or
in
id
ae
Li
tt
or
in
a
lit
to
re
a
H
68
.0
1.
97
2
b
15
.5
G
ra
ha
m
e
(1
97
3)
31
7
G
as
tr
op
od
a
Li
tt
or
in
id
ae
Li
tt
or
in
a
lit
to
re
a
H
72
.0
1.
93
6
b
15
.5
G
ra
ha
m
e
(1
97
3)
31
8
G
as
tr
op
od
a
Li
tt
or
in
id
ae
Li
tt
or
in
a
lit
to
re
a
H
56
.0
0.
76
4
b
15
.5
G
ra
ha
m
e
(1
97
3)
31
9
M
al
ac
os
tr
ac
a
Is
op
od
a
As
el
lu
s
aq
ua
ti
cu
s
D
32
.6
0.
03
2
10
Pr
us
(1
97
1)
32
0
M
al
ac
os
tr
ac
a
Is
op
od
a
As
el
lu
s
aq
ua
ti
cu
s
D
19
.3
0.
03
2
10
Pr
us
(1
97
1)
32
1
M
al
ac
os
tr
ac
a
Is
op
od
a
As
el
lu
s
aq
ua
ti
cu
s
D
14
.6
0.
03
2
10
Pr
us
(1
97
1)
32
2
M
al
ac
os
tr
ac
a
Is
op
od
a
As
el
lu
s
aq
ua
ti
cu
s
D
35
.9
0.
03
2
10
Pr
us
(1
97
1)
32
3
M
al
ac
os
tr
ac
a
Is
op
od
a
As
el
lu
s
aq
ua
ti
cu
s
D
15
.5
0.
03
2
10
Pr
us
(1
97
1)
32
4
M
al
ac
os
tr
ac
a
Is
op
od
a
As
el
lu
s
aq
ua
ti
cu
s
D
36
.1
0.
03
2
10
Pr
us
(1
97
1)
288
32
5
M
al
ac
os
tr
ac
a
Is
op
od
a
As
el
lu
s
aq
ua
ti
cu
s
D
32
.8
0.
03
2
10
Pr
us
(1
97
1)
32
6
M
al
ac
os
tr
ac
a
Is
op
od
a
As
el
lu
s
aq
ua
ti
cu
s
D
28
.6
0.
03
2
10
Pr
us
(1
97
1)
32
7
M
al
ac
os
tr
ac
a
Is
op
od
a
As
el
lu
s
aq
ua
ti
cu
s
D
36
.5
0.
03
2
10
Pr
us
(1
97
1)
32
8
M
al
ac
os
tr
ac
a
Is
op
od
a
As
el
lu
s
aq
ua
ti
cu
s
D
10
.5
0.
03
2
10
Pr
us
(1
97
1)
32
9
M
al
ac
os
tr
ac
a
Is
op
od
a
As
el
lu
s
aq
ua
ti
cu
s
D
18
.1
0.
03
2
10
Pr
us
(1
97
1)
33
0
M
al
ac
os
tr
ac
a
Is
op
od
a
As
el
lu
s
aq
ua
ti
cu
s
D
22
.4
0.
03
2
10
Pr
us
(1
97
1)
33
1
M
al
ac
os
tr
ac
a
Is
op
od
a
As
el
lu
s
aq
ua
ti
cu
s
D
36
.2
0.
03
2
10
Pr
us
(1
97
1)
33
2
M
al
ac
os
tr
ac
a
Is
op
od
a
As
el
lu
s
aq
ua
ti
cu
s
D
21
.3
0.
03
2
10
Pr
us
(1
97
1)
33
3
M
al
ac
os
tr
ac
a
Is
op
od
a
As
el
lu
s
aq
ua
ti
cu
s
D
9.
4
0.
03
2
10
Pr
us
(1
97
1)
33
4
M
al
ac
os
tr
ac
a
Is
op
od
a
As
el
lu
s
aq
ua
ti
cu
s
D
35
.5
0.
03
2
10
Pr
us
(1
97
1)
33
5
M
al
ac
os
tr
ac
a
Is
op
od
a
As
el
lu
s
aq
ua
ti
cu
s
D
37
.1
0.
03
2
10
Pr
us
(1
97
1)
33
6
M
al
ac
os
tr
ac
a
Is
op
od
a
As
el
lu
s
aq
ua
ti
cu
s
D
31
.7
0.
03
2
10
Pr
us
(1
97
1)
33
7
M
al
ac
os
tr
ac
a
Is
op
od
a
As
el
lu
s
aq
ua
ti
cu
s
D
37
.3
0.
03
2
10
Pr
us
(1
97
1)
33
8
M
al
ac
os
tr
ac
a
Is
op
od
a
As
el
lu
s
aq
ua
ti
cu
s
D
31
.1
0.
03
2
10
Pr
us
(1
97
1)
33
9
M
al
ac
os
tr
ac
a
Is
op
od
a
As
el
lu
s
aq
ua
ti
cu
s
D
19
.1
0.
03
2
10
Pr
us
(1
97
1)
34
0
In
se
ct
a
D
ip
te
ra
K
ie
ffe
ru
lu
s
ba
rb
it
ar
si
s
D
52
.5
0.
00
25
9
l
27
Pa
la
ve
sa
m
et
al
.(
20
09
)
34
1
In
se
ct
a
D
ip
te
ra
K
ie
ffe
ru
lu
s
ba
rb
it
ar
si
s
D
30
.4
0.
00
25
9
l
27
Pa
la
ve
sa
m
et
al
.(
20
09
)
34
2
In
se
ct
a
D
ip
te
ra
K
ie
ffe
ru
lu
s
ba
rb
it
ar
si
s
D
24
.6
0.
00
25
9
l
27
Pa
la
ve
sa
m
et
al
.(
20
09
)
34
3
M
am
m
al
ia
A
rt
io
da
ct
yl
a
G
oa
ts
H
45
.0
26
20
0
22
.5
Ke
nn
ed
y
et
al
.(
19
92
)
34
4
M
am
m
al
ia
A
rt
io
da
ct
yl
a
M
er
in
o
sh
ee
p
H
46
.0
38
4
22
.5
Ke
nn
ed
y
et
al
.(
19
92
)
34
5
M
am
m
al
ia
A
rt
io
da
ct
yl
a
M
er
in
o
sh
ee
p
H
48
.0
38
4
22
.5
Ke
nn
ed
y
et
al
.(
19
92
)
34
6
M
am
m
al
ia
A
rt
io
da
ct
yl
a
M
er
in
o
sh
ee
p
H
49
.0
38
4
22
.5
Ke
nn
ed
y
et
al
.(
19
92
)
34
7
M
al
ac
os
tr
ac
a
Is
op
od
a
Id
ot
he
a
ba
lti
ca
H
61
.0
0.
02
4
b
20
So
ld
at
ov
a
et
al
.(
19
69
)
34
8
A
m
ph
ib
ia
C
au
da
ta
D
es
m
og
na
th
us
oc
hr
op
ha
eu
s
C
87
.2
1.
22
15
Fi
tz
pa
tr
ic
k
(1
97
3)
34
9
A
m
ph
ib
ia
C
au
da
ta
D
es
m
og
na
th
us
oc
hr
op
ha
eu
s
C
86
.3
0.
78
15
Fi
tz
pa
tr
ic
k
(1
97
3)
35
0
A
m
ph
ib
ia
C
au
da
ta
D
es
m
og
na
th
us
oc
hr
op
ha
eu
s
C
88
.2
1.
42
15
Fi
tz
pa
tr
ic
k
(1
97
3)
289
3 Appendix to Chapter 8: Lack of energetic
equivalence in forest soil invertebrates
3.1 Length-mass conversions
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Table 3.2: Dry-mass fresh-mass conversion equations (dm = dry mass, fm = fresh mass).
phylogenetic
group
body mass type of equation a b original study
spiders various mg dm= a fmb 0.4290 0.8600 Breymeyer (1967)
Insects (all spp.) g log fm= a+ b log dm 0.6111 1.0213 Mercer et al. (2001)
Myro spp. g log fm= a+ b log dm 0.7575 1.0731 Mercer et al. (2001)
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